The existence of a set of blood-vessels was known, but not until Harvey's discovery was the full significance of these bloodvessels appreciated. It .was not realized till then that the blood was in active circulation, from the heart and back to the heart. Harvey gave the necessary clue to this?" The First It has long been known that the cerebro-spinal fluid is of great importance in respect of many diseases and injuries; and alterations in its quantity, its chemical constitution, its cellular content, and its bacteriology, have been very widely recognized, and have been studied from many points of view.
For the purpose of study, the cerebro-spinal fluid is usually drawn off, as you are aware, by lumbar puncture, and it is unnecessary for me to make any special reference here to the method by which this simple operation may be carried out.
Examination of the Cerebro-Spinal Fluid.
For any ordinary examination a comparatively small quantity of cerebro-spinal fluid is generally sufficient. In few The subject of hydrocephalus of congenital origin is perhaps more germane to my subject than is the condition of spina bifida. The illustration in Fig. 11 is a good example of the enlarged head of a child the subject of congenital hydrocephalus. Fig. 1*2 shows the skull of an infant, also the subject of congenital hydrocephalus. The bones of the cranial vault are widely separated. There is the characteristic small face, and the overhanging cranium, in which the individual bones are set in such a way that, as Trousseau described it, they almost suggest the unfolding petals of an opening flower. The next illustration (Fig. 13) Sagittal section of the head of a child, the subject of extreme hydrocephalus, with the brain in situ, showing1 distension of all the ventricles aiul of the infundibulum, also expansion of the pituitary fossa. (Bland-Sutton?,l Tumours.') through an opening in the corpus callosum, and, accumulating externally, had compressed the brain downwards.
The profound effect of a general distension of the ventricular cavities in a marked case of congenital hydrocephalus is strikingly suggested in the next illustration (Fig. 15) (Fig. 17) shows its structure to be that of a highly vascular process, the central core of vessels being covered with cuboidal epithelium. It has already been said that the epithelium of the choroid plexuses becomes active about the fourth month of intra-uterine life, and the secretion from these plexuses fills all the cavities of the brain, and escapes therefrom through the lateral reces'ses of Luschka in the fourth ventricle, and possibly also through the foramen of Magendie, into the subarachnoid spaces at the base of the brain and over its surface?the various cisterns so-called?
whence it is conveyed all over the surface of the brain and cord, to be re-absorbed by the veins or discharged into the venous sinuses of the dura.
Bland-Button has always expressed a doubt as to the existence of the foramen of Magendie, but as to the existence of the lateral recesses there can be little doubt.
In the case of the fourth ventricle, the choroidal villi grow from the ventricular surface of the velum. It is probable that at first there is no actual communication between the cavity of the ventricle and the sub-arachnoid space externally, and one may suppose that it is only when the pressure of the fluid is sufficiently raised that the lateral recesses give way, the pressure of the fluid being exerted on the least resisting parts of the wall.
In the following illustration (Fig. 18) (Fig. 21) The Cerebro-Spinal Pathways.
The general course of the cerebro-spinal flow, and the relation of the secretory and re-absorptive sector formed by it to the blood circulation, are well illustrated in Cuahing's diagram (Fig. 22) .5 A short detailed description of the flow may, however, be of interest. The cerebro-spinal fluid, secreted by the choroid plexuses within the brain, passes from the ven- The course of the fluid along these various peri-arterial arachnoidal channels into the cerebral fissures, to be distributed ultimately to the meshes of the sub-arachnoid space, into the sulci of the cerebral cortex, and to the arachnoidal villi and Pacchionian bodies, is now definitely established. Through the medium of the latter, the fluid is re-absorbed into the blood circulation, through the sinuses (venous) of the dura mater.
There are also certain funnel-shaped prolongations of the sub-arachnoid spaces, which surround the cranial and spinal nerves as far as their foramina of exit through the dura mater.
These are particularly evident around the optic and trigeminal nerves.
Thus, the Gasserian ganglion lies in a little special pocket, or pond, a diverticulum of the Cisterna Pontis, known as the Cavum Meckelii.
The cerebro-spinal sub-arachnoid fluid communicates also with the perilymph of the internal ear, through the internal auditory meatus.
Further, there is, from the Cisterna Magna, a slow downward current around the spinal cord, to the extreme lowest limit of the spinal sub-arachnoid space. Some of the fluid, in all probability, escapes en route through the interpial lymph spaces, and outwards along the peri-radicular lymph spaces.
At the same time, it is said, there is probably a contrary upward current within the spinal cord itself, leading upwards to the fourth ventricle.
In the illustration (Fig. 23) are seen the sleeve of piaarachnoid, which forms the peri-vascular space around a branch of a pial artery, and the close relation which exists therefore between the contained cerebro-spinal fluid and the actual substance of the brain. The next illustration (Fig. 24) The Third Circulation and its Channels." Cameron Lecture, I, Lancet, 24tli October, 1925. (To be concluded.)
